Effect of hydroperoxy fatty acids on acylation and deacylation of arachidonoyl groups in synaptic phospholipids.
The effect of hydroperoxy fatty acids on reactions involved in the acylation-deacylation cycle of synaptic phospholipids was studied in vitro, using nerve ending fraction isolated from rat forebrain. 15-Hydroperoxyeicosatetraenoic acid (15-HPETE), 13-hydroperoxylinoleic acid (13-HP 18: 2), and hydroperoxydocosahexaenoic acid (22:6 Hpx), at 25 microM final concentration, all inhibited the incorporation of [1-14C]arachidonate into synaptosomal phosphatidylinositol (PI), phosphatidylcholine (PC), and triacylglycerides by 50-80%. The lowest effective concentration of 15-HPETE and 13-HP 18:2 resulting in significant inhibition of the reacylation of PI was 5 microM, whereas the inhibition of [1-14C]arachidonate incorporation into PC required 10 and 5 microM hydroperoxy fatty acids, respectively. Cumene hydroperoxide and tert-butyl hydroperoxide at concentrations of 100 microM did not inhibit reacylation of PI and PC. Synthesis of labeled arachidonoyl-CoA from [1-14C]arachidonate was decreased by about 50% by 25 microM hydroperoxy fatty acids both in synaptosomes and in the microsomal fraction. Use of [1-14C]arachidonoyl-CoA as a substrate, to bypass the fatty acid activation reaction, revealed that activity of acyltransferase was not affected significantly by 25 microM 15-HPETE and 13-HP 18:2. At the same time, however, the hydrolysis of labeled arachidonoyl-CoA was substantially enhanced. Exposure of synaptosomes to 25 microM fatty acid hydroperoxides did not affect significantly the endogenous concentrations of five major free fatty acids. It is concluded that (1) among synaptic phospholipids, reacylation of PI and PC is the most susceptible to the inhibitory action of fatty acid hydroperoxides, and (2) the enzymes affected by these compounds in nerve endings are arachidonoyl-CoA synthetase and hydrolase.